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‘1’hc dcp]oymcml  of mechanical systems in space  flight is often
accomplished with pyrotechnic devicm. ‘lihe activation elcmcml of a
pyro~mhnic dcwicc is a squib, such as Ihc NASA Standard ]nitialor
(NSI). In a typical squib activation pmcc:ss, a high curmnl (=20 A) is
applied 10 Ihc bridge wire inside Ihe dcwicc.. ‘J’hc bridge wire Ihcn heals
up the explosive maleria]s wilhin Ihc device. ‘1’he bricigc wire is
cwmlually disrup~c!d by Ihc force of the explosion. ‘1’hc mlirc process is
a fast transient event (< 1 ms) and elcctromagnclic inlerfcrcmcc (lNll)
arc gcmrraic’d by ihe turn on/off of Ihe currcni 10 Ihc bridge wire. ‘1’o
avoid coupling of ~o>~ro-gcllc:]+alecl  1 {M 1 10 sensitive circuits, the wires  in
the squib initialing circuit arc usually shielded and Iwistcd.  IIowevcr,
mmn with slandard lM design fully implcmmicd in the pyro-
aclivation circuils, anomalies that could lx attributed 10 the pyro
generated 1 Nl] wc.rc still cxpm-icmccd on space flighls.  An example is
Ihc Mage]lan  computer anomaly (corruption of 4 Kby[cs of memory)
which occurred during Ihc separation of the solid rockc:l molm casting
by the activation of six NSI devices (3 separation nuts).

l{eccm~ analysis and ground lest rcwu]ts have indicated tha[ during the
activation of a squib dcvim, Ihe ionized malcria] (plasma) within the
squib dcvicc can form a conduc[ivc path betwcm the! power sLlpp]y and
the chassis of the squib device. Since the chassis of the squib dcwicc is
connecied 10 spacecraft s{ruc(tm, a short circuit between the power
supply and spacecraft structure results. ‘1’his short circuit cmablcs Ihc’
spacecraft s{ructurc to be a sneak path for the transient cm-rent
resulling from lhe activation of a squib device. ‘1’his sneak current palh
acts as a source of IN1 and can cause nojsc lo bc induced in circuiis.
‘1 ‘he signal lhal can be induced depends on I he topologies of 11](: sneak
current palh and Ihe cable layout . ‘1’hcsc  Iopo]ogics  will affect the
coupling mechanisms. lJsing the actual cable configuration for Ihc:



Magcllan spacecraft, an analysis indicalcxl  lransiml signals of order of
1 () vo]ls  could be induced cm Ihc victims circuits leading 10 the memory
device.  ‘l’his analysis confirms Ihc) hypothesis Ihat III(: pyro gcmcraled
1 Nll was the cause of Magcllan memory anomaly.

in this paper, lhc physical mechanisms Ihat are responsible for the
fbrmalion  of short in a squib device will be prescmled. ‘1’hc Iopology oi’
the sneak current paths gcmcratml by Ihc resulting short, and methods
10 minimize the adverse effccls of the sneak currcmi paths will also bc
discussed. “J’hc ~>apcr will Ix: illustrated with smmal case studies which
include the Magcllan,  Galileo and Mars observer missions.
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